Spinal cord segments mediating tonic sympathetic nerve discharge to the kidney in the anesthetized cat.
According to anatomical data, preganglionic neurons projecting to the kidney via sympathetic ganglia occupy a wide range of adjacent segments in the thoracolumbar spinal cord, from Th7 to L2. Since, however, the majority of preganglionic neurons is silent at resting states, the active segments indeed transmitting sympathetic activity, at rest, may be different. In the present experiments, the spontaneous sympathetic activity was recorded before and after the sympathetic trunk and white rami (WR) Th8-L3 were cut in a sequential manner. The step-by-step changes in the power of renal nerve discharge were estimated and used for mapping tonic renal outflow to the spinal cord. We found that powerful activity comprising 70-95% of the power of control recordings remained after eliminating the input from Th1-Th12, indicating that thoracic spinal cord including segments that contain the largest number of cells projecting to renal postganglionic neurons contributes relatively weakly to tonic renal nerve activity. It appeared that resting sympathetic nerve discharge was predominantly maintained by the caudalmost division of the renal preganglionic neuron population since the largest decrease in nerve power occurred after severing WR Th13, L1, and L2. These findings suggest that the 'active segmental map' of preganglionic neurons controlling a certain organ at rest does not necessarily match the distribution of the total population of neurons projecting to the same effector.